
Off the Beaten Path 

The author’s latest toy car features a unique spring suspension system that works like a charm! 



By Dick Dorn 




f you’ve ever built toys for 
children, you know how 
delighted they are with 
unusual design twists. 
Toys, according to kids, should be 
able to “do stuff. That’s what makes 
them come alive. As a response to 
that need, I decided to add some¬ 
thing special to the wooden cars I 
build ... a spring suspension system 
that really works. Deciding on a vehi¬ 
cle that would test my system was 


- * 


easy enough: It had to be something 
off-road, 4x4, rough and ready - what 
else but a Jeep! 

The suspension system is based on 
four light duty compression springs 
and a pair of floating axles. Though it 
sounds complex, in truth it s really 
very simple. The springs try to push 
the axles away from the Jeep body, 
and a pin through the center of each 
axle prevents that from happening. 
And though the axle can’t escape, it 


- *> 

is able to see-saw as the vehicle runs 
over rough terrain. 

Start with the Jeep Body 

I chose maple for the Jeep chassis, 
hood and trunk (pieces 1, 2 and 3), 
because I wanted a fairly neutral 
grain and color to accentuate the wal¬ 
nut trim I would add later. You can 
start by cutting these and All the 
other parts to size, then turn your 
attention to milling. 
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Figure 3: This Jeep didn’t break up while 
doing somersaults. We just turned it upside 
down to clearly show the working parts at 
Dick Dorn’s spring suspension system. 


Figure 1: You don’t have to use a dado blade to 
cut the two aile dadoes in the chassis. Simply 
make 3 or 4 passes with your regular saw blade. 


The chassis receives two dadoes 
for the axles, and these are your first 
cuts. Mark them on the workpiece 
(see the Full-size Patterns between 
pages 16 and 17 for both locations 
and dimensions), and use your table 
saw and miter gauge to nibble the 
waste away (see Figure 1). With 
that done, drill the two 5/16" diame¬ 
ter holes for the axle retainer pins 
(see Figure 2 and the Full-size 
Pattern). With this machining com¬ 
pleted, you now can glue and clamp 
the hood and trunk in place. 

The dashboard and seat back 
(pieces 4) are made of walnut, and 
their edges are broken with sandpa¬ 
per before they are epoxied in place. 
With that done, you can switch back 
to maple for the fenders. Each fender 
is made up of five elements (one 
each of pieces 5, 6 and 7, and two of 
piece 8), and all five can be cut to 
width and thickness from the same 
stock: The only dimension that 
changes is length. Where the 
individual elements meet, 
they are joined at a 22!4° 
angle (see the Full-size 
Pattern). Epoxy the 
fenders to the Jeep 
body, then you’re 
ready to work on 
the suspension. 


Building the Suspension 

The core of this spring suspension 
system (see Figure 3 below) is a 
pair of maple axles (pieces 9) that 
ride in the dadoes you made earlier 
in the underside of the chassis. 
These axles are cut to shape on the 
band saw (see Full-size Pattern), 
then sanded smooth. Next, create an 
elongated hole down the center of 
each: Drill a series of round holes 
and finish up with a file (see Figure 
4 on page 27). After that, a 1/8" 
diameter hole is drilled in each end. 

To complement the walnut used in 
the dashboard and seat back, 1 used 
the same species to make the front 
and rear bumpers (pieces 10). These 
are simply cut to shape on the band 
saw (or you could use a disk sander 
if you have one), then a 1/4" diame¬ 
ter by 1/4" deep hole is drilled in the 
center (see Full-size Pattern). A 
short piece of birch dowel, the axle 
retainer pin (piece 11), is epoxied 
into this hole. 

The final element of the suspen¬ 
sion system is the set of four shock 
absorbers (pieces 12). These are 


Figure 2: Hold the chassis against a tall fence 
and a stop in order to mill the 5/18” diameter 
holes that will hold the axle retainer pins. 


really just small compression springs 
that are readily available at your local 
hardware store. The ones I used 
were #G582, manufactured by Cen¬ 
tury Spring Corp. in Los Angeles, but 
springs from any manufacturer 
should work just as well. Make sure 
that the springs, when compressed, 
will move freely in the holes you drill 
for them. 

Making those holes is next. Two of 
them are drilled into the top side of 
each axle to a depth of 1/4" (you can 
find their locations on the Full-size 
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MATERIAL LIST 


1 Chassis (1 ) 

TxWkL 

3/4" x 2% m x 5%" 

11 Axle Retainer Pins (2) 

T x W x L 

1/4" x 114" Dowel 

2 Hood (1) 

3/4' x 2 %' x 2" 

12 Shock Absorbers (4) 

3/16" x IJi* Compression Springs 

3 Trunk (1) 

3/4" x 2!5i* XV*. - 

13 Hubs (4) 

1 A* Original Style Rubbariders™ 

4 Dashboard/Seat Back (2) 

3/16* x 1“ x2^“ 

14 Tires (4) 

1 A' Original Style Rubbariders 

5 Upper Fenders, Front (2) 

5/16" x 11/16" x 214* 

15 Axle Pins (4) 

VA U Original Style Rubbariders 

6 Upper Fenders, Rear (2) 

5/16" x 11/16" x1%" 

16 Steering Wheel (1) 

1 ‘ Diameter Maple Wheel 

7 Lower Fenders (2) 

5/16" x 11/16" x 2**" 

17 Steering Column (1) 

1/4" x 1" Dowel 

3 Fender Uprights (4) 

5/16* x 11/16" x 7/8" 

19 People (2) 

2% n x 7/8" 

9 Axles (2) 

5/16" x 3/4" x 2*’ 

19 Headlights (2) 

1/2" Birch Screw Hole Buttons 

10 Bumpers (2) 

3/8' x 5/8" x 3*" 

20 Taillights {2) 

1/2" Walnut Screw Hole Buttons 
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design and build a wood vehicle 
using Dick’s suspension system- 
Well award a $250 gift certificate 
from The Woodworkers’ Store to 
the builder we consider the most 
creative. Send your completed 
vehicles to: Suspension, Today s 
Woodworker ; 4565 Willow Drive , 
Medina, MN 55340 L All entries must 
be received by December 1, 1996. 
All entries become the property of 
Today's Woodworker and will be 
donated to the Toys for Tots pro¬ 


gram. Well feature our favorite 
selections in a future issue. 
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Figure 4: After you've drilled holes in the axles, 
use a file to elongate them to allow for the free 
movement of the axle retainer pins. 


Pattern). A matching pair are then 
drilled into the bottom of each axle 
dado on the chassis, and their depth 
will depend on the length of spring 
you use. The 1W long springs 1 used 
required 3/4” deep holes. 

Final Assembly 

Before installing wheels on your 
Jeep, you need to drill two 7/8" diam¬ 
eter by 1/4" deep holes in the top¬ 
side floor of the chassis. These holes 
will act as seats later on, and they 
need to be drilled now before access 
to them is blocked by other parts. 
Their locations can be found on the 
Full-size Pattern. 

Now you re ready to attach wheels 
to the ends of the Jeep s axles. The 
Rubbarider wheels come as a kit that 
includes four hubs (pieces 13), four 
tires (pieces 14), and four axle pins 
(pieces 15), The easiest way to 
mount the tires on the hubs is to 
take advantage of the lever action of 
your drill press to exert enough 
downward pressure on the tires (see 
Figure 5). Place a piece of scrap 
wood between the tire and the drill 
chuck, then press the tire home. 
Install each wheel by mounting a tire 
and hub on an axle pin, then epoxy 
the pin into the end of the Jeep axle. 
A note of caution: Make sure that the 
wheels spin freely before allowing 
the epoxy to cure completely. 


The steering wheel and column 
(pieces 16 and 17) are next Drill a 
1/4" hole for the column in the dash 
(see Full-size Pattern for location 
and dimensions), and epoxy both 
parts in place. With that done, epoxy 
the driver and passenger (pieces 18) 
into their seats, then turn your atten¬ 
tion to the Jeep’s lights (pieces 19 
and 20). These are simply 1/2" hard¬ 
wood buttons * birch headlights and 
walnut taillights - that are epoxied 
into 1/2" diameter by 1/4" deep 
holes in the chassis. Check the Full- 
size Pattern for their locations. 

Now you're all set to finish your 
Jeep. I strongly suggest uteing Toy 
Maker's Finish, a clear, norrtoxic toy 
finish. .Apply the manufacturer’s rec¬ 
ommended number of coats to all 



Figure 5: If you have trouble pressing the tires 
onto the hubs, use the drill press for additional 
leverage. A piece ef scrap will protect the tires. 


parts (except the tires and springs) 
and when the final coat has dried, 
epoxy the front and rear bumpers to 
the chassis (wait until now to do this 
so that you have access to all the sus¬ 
pension parts during finishing) .Then 
find some nice muddy hills, press the 
pedal to the m^tal, and create 
enough air flow to dry the epoxy! 


Dick Dorn teaches woodworking in 
the Oelwein , Iowa , school system. 



I his Jeep project really began 
late one evening in front of my 
TV, when a vague notion of the 
mechanics for the suspension 
system came to mind. Knowing 
from experience that good ideas 
only come around once (and that 
I tend to forget them by morn¬ 
ing), 1 immediately went out to 
the shop and started whipping 
together a prototype. Starting 
with some chunks of maple from 
the scrap bin, the concept went 
through several generations 
before the dune buggy pictured 
above was bom. 

From a structural point of view, 
the biggest difference between 
this dune buggy and the Jeep is 
the fact that the buggy doesn’t 
have bumpers. That means that 
you can’t take advantage of the 
removable retainer pin trick that I 
used to hold the Jeep’s suspen¬ 
sion together. Also, the buggy’s 
fenders and body shape are 
more free-flowing, and their con¬ 
toured shapes will take a little 
longer to cut and sand. Each 
fender is cut from a single piece 
of maple, while the Jeep's fend¬ 
ers are built with several ele¬ 
ments for the standard square 
Jeep look. 

One other noticeable differ¬ 
ence between the two models is 
that the buggy sports a high, 
dear plastic windshield, rather 
than the walnut one on the Jeep. 
This is because your Tittle buggy 
drivers will need some protection 
from flying sand as they plow 
through the dunes... 
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